However, the reported mortality rate associated with tuberculosis is higher in HIV positive patients (39/100,000) than in HIV negative individuals (26/100,000) (World Health Organization, 2009 ).
Differential diagnosis
Differential diagnoses include erosive intervertebral osteochondrosis, vertebral fractures, ankylosing spondyloarthritis, avascular necrosis, haemophilia, chronic recurrent multifocal osteomyelitis, and Scheuermann's disease. Furthermore, the following conditions must also be considered as differential diagnosis: dialysis arthropathy, Charcot joint, rheumatoid arthritis, pseudarthrosis, and primary and secondary cancer lesions including vertebral lymphoma, multiple lymphoma, chordoma, and metastases (Tali et al. 2003) . Pyelitis and pathologies of the kidney can also cause back pain. An accurate physical examination and detailed evaluation of the medical history is essential.
Physical examination
The inspection of the patient should focus on infected lesions (e.g. skin, intravenous drug abuse) as the origin of the spinal infection. Evaluation for neurological deficits is essential. Distinguishing symptoms of spinal infection include pain on heel strike or axial compression and percussion. If the patient is still able to stand, the relief posture might attract attention. Loading of the ventral column of the spine, inclination, and returning to a stand are often described as painful.
Laboratory examinations
Erythrocyte sedimentation rate (ESR) is a sensitive marker for infection, but lacks specificity. Over the course of this disease, the fall in ESR appears to be a good prognostic marker. However, an unchanged or rising ESR is more difficult to interpret, and it should be looked at in conjunction with other parameters such as C-reactive protein (CRP). In most reports, the ESR is elevated in over 90% of cases with a mean value ranging from 43 mm/h to 87 mm/h (Gouliouris et al., 2010; Carragee et al.; 1997a) . Similarly, C-reactive protein (CRP) levels are increased in the large majority of cases with spondylodiscitis. CRP has been suggested as the preferred marker for monitoring response to treatment (Gouliouris et al., 2010; Hsieh et al.; . The leucocyte count appears to be the least useful of the inflammatory markers. It is high in only one third to one half of affected patients. Especially immunocompromised and older (>60 years) patients can show normal white cell counts (Gouliouris et al., 2010; Carragee et al. 1997b) . In patients with with HIV, the CD4 blood count is crucial in determining the clinical course of spondylodiscitis. Discitis and/or osteomyelitis occur in HIV positive patients with a mild-to-moderate decrease (>200 cells/ µL) in the CD4-T-cell count, and the infection responds to appropriate antibiotics. Patients with a more severe decline in CD4 count (50-200 cells/µL) are more prone to develop spinal tuberculosis, and patients with very low CD4 counts (<50 cells/µL) are more likely to develop epidural abscesses. The probability of mixed infections rises with a CD4 T-cell count less than 100 µL. A protocol for evaluating HIV positive patients who have a suspected spinal infection should be based on a CD4-T cell count, white blood cell count, erythrocyte sedimentation rate, and C-reactive protein level. In addition, blood cultures should be obtained in all patients (Sobottke et al., 2009; Weinstein & Eismont, 2005) .
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HIV Infection in the Era of Highly Active Antiretroviral Treatment and Some of Its Associated Complications 124 2.6 Radiology 2.6.1 X-ray X-ray is the first procedure often recommended for people with back pain. For the diagnosis of vertebral osteomyelitis, plain radiographs have a sensitivity of 82%, a specificity of 57%, and an accuracy of 73% (Modic et al., 1985) . In the early clinical stages of the disease, plain radiographs do not indicate spondylodiscitis and are non-specific. At this stage, only subtle changes such as endplate demineralization and/or irregularity may be noticed, or radiographs may be completely normal (Maiuri et al., 1997; Price et al., 1983 , Sharif et al., 1989 . Radiographically, the progression of infection is characterized by further destruction of the vertebral body affecting the opposite end plate, and eventual extension of inflammation through the anterior, lateral, and posterior surfaces. Although paravertebral soft tissue mass with displacement of the surrounding structures may be seen, soft tissue contrast resolution is poor. Identification of destruction of two neighbouring vertebral bodies extending from a narrowed intervertebral disc leads to the correct diagnosis (Jevtic, 2004; Sammak et al., 1999) . However, even in later stages, signs of the disease on radiographs may be slight and may be difficult or impossible to distinguish from degenerative diseases.
MRI (magnetic resonance imaging)
Magnetic resonance imaging is the study of choice for the diagnosis of spinal infections. Common MRI findings in infectious spondylitis are hypointensity of the involved tissue on T1-weighted images, hyperintensity on T2-weighted images, destruction of two or more adjacent vertebral bodies with involvement of the intervening disc, and epidural and paraspinal extension and/or abscesses. In addition, MRI provides a diagnostic view of the paravertebral and spinal space (Chang et al., 2006; An et al., 1991; Modic et al. 1985) . In HIV positive patients, the treating physician must deal with the specific type of infection (e.g. vertebral tuberculosis, Figure 1 ). The following parameters can help distinguish TB from pyogenic spondylitis. The most distinctive finding of TB spondylitis is a pattern of mainly bone destruction with relative preservation of the disc. The vertebral body shows focal and heterogeneous contrast enhancement. In addition, a well-defined paraspinal area of abnormal signal intensity is often detectable. On the sagittal views, an intraosseous rim enhancement of the vertebra may occur. In comparison, pyogenic spondylitis is characterized by a pattern of discitis (disc destruction) with mild to moderate peri-discal bone destruction. The vertebral body shows a relatively diffuse and homogenous contrast enhancement. Furthermore, an ill-defined paraspinal area of abnormal signal intensity with peri-discal rim enhancement provides a hint to the correct diagnosis (Chang et al., 2006) . In any case, the use of contrast medium during the procedure is highly recommended. MRI is the gold standard diagnostic to detect spondylodiscitis. Nevertheless, in early stages it may show only subtle, non-specific subchondral changes to the endplate. This can lead to a misdiagnosis (e.g. Modic I, degenerative endplate change). If the clinical course raises suspicions of an infectious process of the spine, a second MRI after 2-3 weeks is highly recommended (Dunbar et al., 2010) .
CT (computed tomography)
Generally, the radiologic diagnosis of spondylodiscitis is based on MRI findings. Nevertheless, valuable information may be provided by computed tomography. CT enables accurate assessment of bone destruction (Figure 2 ). In addition, in combination with contrast medium, paravertebral abscesses with psoas involvement can be identified and treated by CT-guided aspiration or drainage (Maiuri et al., 1997; Golimbu et al., 1984) . CT yields positive findings during the early stages of spondylitis, because the involved disc shows areas of hypodensity. Computed tomography also shows the disc flattening and the vertebral endplate destruction that are not visible on conventional radiographs in the early stages (Maiuri et al., 1997 , as cited in Heithoff, 1982 La Berge et al., 1984; Price et al., 1983; Reininko et al., 1984) ). CT scans provide slice imaging despite the presence of neurostimulators and cardiac pacemakers. A shorter imaging time (in comparison to MRI) is also more favourable for extremely ill or anxious patients.
Multiple phase scintigraphies
This procedure is not a first-line choice in the diagnostic pathway for spinal infections. Nevertheless, three-phase bone scintigraphy is sensitive for the diagnosis of osteomyelitis (Al-Sheikh et al., 1985) . However, false-negative findings in haematogenous vertebral osteomyelitis have been reported (Schlaeffer et al., 1987) . Even more limiting is the fact that multiple phase bone scintigraphy is unable to distinguish infectious processes from other causes of pathologic bone turnover (f.e. degenerative diseases or tumours).
Inflammation scintigraphy with labelled leukocytes or Tc-99m-labeled antibodies
Leukocyte scintigraphy is a supplement to multiphase scintigraphy. In this procedure, radioactively labelled native blood cells or (now, preferably) Tc-99m-labeled antigranulocyte antibodies are used to detect inflammatory changes of the bone tissue. However, anti-granulocyte antibodies also label haematopoiesis occurring in the bone marrow, so that the spinal column exhibits physiological enrichment. Inflammation scintigraphy is therefore more suitable for the extremities.
Fig. 2. Spondylodiscitis (Mycobacterium Xenopi)
. Sagittal computed tomography scan of the thoracic spine: the bony destruction can be accurately assessed.
Positron emission tomography with fluorine-18 fluorodeoxyglucose (F-18 FDG PET)
Imaging of the spine by F-18 FDG PET allows differentiation of degenerative processes of the vertebral endplates from spondylodiscitis ( Figure 3 ). In addition, this technique implements a rapid imaging procedure with acceptable exposure to radiation (3.7 to 7.4 mSv), as well as good spatial resolution. However, distinguishing from malignant processes is challenging. The glucose metabolism of the inflammatory cells absorbs the F-18-FDG. Uptake depends on the activity level of glucose metabolism. Spinal infections show up as a "hot spot," because there is only marginal uptake of F-18-FDG in the healthy tissue of the bone marrow and spinal column (Schmitz et al., 2001; Stumpe et al., 2002) . This diagnostic tool is generally not necessary. However, particularly when a definitive diagnosis cannot be established using standard procedures (e.g. MRI, laboratory), it can be very helpful in providing more information. 
Pathogen identification
Identification of the pathogen is crucial to the subsequent clinical course. One pillar of therapy is appropriate antibiotic treatment. This requires accurate diagnosis with identification of the pathogen as well as a spectrum of antibiotic resistance. Considering the diversity of potential pathogens in the HIV positive patients, this becomes even more vital. Furthermore, the increasing number of antibiotic-resistant pathogens necessitates precise determination of the causative agent. Empirical broad-spectrum antibiotic therapy is linked to increased rates of complications such as Clostridium difficile-associated diarrhoea as well as higher healthcare costs, and should be reserved for patients presenting with severe sepsis, once blood cultures have been taken (Gouliouris et al., 2010; Lilie et al., 2008) . Identification of the pathogen is successful in up to 85% of patients with spondylodiscitis (Lucio et al., 2000) . In our own collective of 20 HIV positive patients, pathogen identification was successful in 75 % of the cases (Sobottke et al., 2009 ). The main cause for failure of pathogen www.intechopen.com identification is previous use of systemic antibiotic treatment. If possible, antibiotic therapy should be initiated only after sample materials are obtained. In cases where the patient is already receiving antibiotic treatment and the health status is stable, the medication should be discontinued for at least 3 days prior to culture. In such cases, we believe that attempts to identify the pathogens are more likely to be successful.
Blood culture
Infections of the spine are generally monomicrobial, and often have a haematogenous source. Therefore, blood cultures are a simple and cost effective method for identifying bacterial pathogens of spinal infections. A positive culture can be expected in 40%-60% of clinically defined cases of pyogenic spondylodiscitis (Gouliouris et al., 2010; Sapico, 1996) . However, the previous administration of systemic antibiotic therapy severely handicaps the ability to identify the causative agent. In such cases, temporary interruption of antibiotic administration is necessary prior to performing the blood culture. It is recommended to repeat the blood culture up to 3 times for definite identification.. The pathogen is often successfully identified, not only in the acute phase of fever or the presence of sepsis, but also in clinically bland cases of afebrile patients (Nolla et al., 2002) . Nevertheless, there is a high incidence of infective endocarditis (26%) reported during enterococcal and streptococcal spondylodiscitis. Routine echocardiography should be performed when these pathogens are suspected (Mulleman et al., 2006) .
Biopsy
Other alternatives for identifying the pathogen are use of a percutaneous punch under anaesthesia, and CT-guided fine needle aspiration. The latter can be performed while concomitantly placing a drain to reduce pressure on the abscess. In obtaining a histological diagnosis for cases of malignant disease, a percutaneous spinal biopsy is accurate. In cases of spondylodiscitis, however, the reported accuracy is more variable. Identification of the pathogen is possible in 40%-73% of cases (Rankine et al., 2004; Shaltot et al., 1982 , Borowski et al, 1998 . Nonetheless, spinal biopsy leads to a direct change in management for 35% of patients, and is still worthwhile even if the patient has already started on antibiotics. However, success of the procedure for identification of the pathogen is much greater prior to starting antibiotics (Rankine et al., 2004) . If antibiotics have already been initiated, the treating physician should consider stopping this treatment for 2-3 days prior to the biopsy. If the first attempt to identify the pathogen by percutaneous biopsy fails, a second procedure should be considered. Friedman et al. identified microbiological growth in 50% of cases after disc space biopsy in patients with spontaneous spondylodiscitis. Repeat biopsies brought this rate up to 79% (Friedman et al. 2002) . Even more promising is open surgical biopsy, if the first set of cultures is negative (Lew & Waldvogel, 2004) .
Intraoperative sampling
The highest probability for probe acquisition enabling identification of the pathogen is surgical sampling (Figure 4) . Open bone biopsies can yield the microbial aetiology of spondylodiscitis in almost 100% of cases (Jimenz-Mejias et al., 1999) . In this case, it is recommended to obtain at least 2 probes for histological and microbiological examination (Lucio et al., 2000) . 
Histology
In addition to culture, histologic examination of the specimen is helpful. It allows discrimination between pyogenic or granulomatous origin of disease. Additional stains, such as Ziehl-Neelsen for mycobacteria as well as periodic acid Schiff for fungi should be considered. To rule out a potential malignant process in the spine, which imitates the radiological signs of infectious disease, histological examination is essential. Therefore, histological and microbiological examination of the tissue are both recommended (Gouliouris et al., 2010; Turunc et al. 2007; Rankine et al., 2004 , Buchelt et al., 1993 Frazier et al., 2009 ).
Treatment strategies

Basic information
At this time, no general treatment guidelines for spondylodiscitis are available. To date, no prospective, controlled, clinical trials have been published. Level of evidence for treatment recommendations does not exceed Level C (Grados et al., 2007; Sackett et al., 1996) . With HIV, there is ambivalence among physicians, and often the decision to surgically treat HIV positive patients with spondylodiscitis is made based on the patients' general condition, the stage of HIV disease, and life expectancy of the patient. Apart from this, many surgeons fear complications after spinal surgery such as wound infections or delayed wound healing. Statements within the literature concerning postoperative complication rates in HIV positive www.intechopen.com patients are inconsistent. However, the aim of treatment is to eradicate the infection, restore and preserve the structure and function of the spine, and alleviate pain (Gouliouris et al. 2010) . Therefore, the affected segments must be immobilized, and appropriate antibiotic treatment is required. If necessary, surgical debridement and decompression of the spinal canal must also be considered. As previously mentioned, antibiotic treatment should be initiated after identification of the pathogen and according to the resistance profile. Bed rest is recommended if the pain level does not allow mobilisation of the patient, or if there is a high risk of spinal instability (Quinones-Hinojosa et al., 2004) . Since the advent of antibiotics, mortality from this disease has dropped from up to 56% to less than 5% (Gouliouris et al., 2010; Bauman et al., 1923; Sapico et al.; 1979) . Guidelines regarding the route of administration for and/or duration of antibiotic treatment do not exist for spondylodiscitis patients with or without HIV infection. Intravenous administration of antibiotics for at least 2-4 weeks is recommended (Lew & Waldvogel, 2004; Sobottke et al., 2008) If antibiotic treatment without direct pathogen identification is required, the medication selected should be appropriate for the most common pathogens causing spondylodiscitis, i.e. Staphylococcus aureus and Escherichia coli, after blood cultures are taken. The intravenous phase can be shortened when the organism is highly susceptible to antimicrobials, and the patient has negative blood cultures, normal motor function, and no evidence of endocarditis (Grados et al., 2007) . Furthermore, observation of the inflammatory parameters are recommended. The optimal duration for antibiotic administration remains unclear. Overall, treatment for more than 12 weeks appears to be associated with a lower recurrence rate when compared with that of 4-8 weeks (Grados et al., 2007) . The following antibiotics diffuse extremely well to bone tissue: fluoroquinolones, clindamycin, rifampicin, fusidic acid, and metronidazole. Fair diffusion can be contributed by ß-lactams, glycopeptides, phosphomycin, and sulphonamides (Grados et al., 2007) . In case of tuberculosis spondylodiscitis, anti-tubercular chemotherapy should be started after histological and microbiological evidence is obtained, and should be carried out for 18-24 months. Spondylodiscitis caused by fungus should be treated with appropriate antimycotic medication. In advanced cases, antimycotic drug therapy is thought to be ineffective. An overriding indication for surgery is recommended, in particular when spinal structures show progressive destruction (van Ooij et al., 2000) .
Conservative treatment
In addition to antibiotic treatment, immobilization of the affected region of the spinal column is required. Reclining ortheses distribute stress over the unaffected segments and their joints. Thereby, release of the affected ventral column can be obtained. Wearing the orthesis, patients can be fully mobilized. In our study of HIV positive patients, only half of the conservatively-treated patients were supplied with a reclination brace, which was worn for an average of about 51 days. In addition, 4 of the patients undergoing surgery were also treated with such a reclination brace. The condition of 2 patients worsened under initial conservative treatment and so surgery was required (Sobottke et al., 2009) . Generally, if conservative treatment yields no radiologically evident fusion reaction, continued destruction occurs, and/or there is no clinical improvement, surgery should be considered (Hsieh et al., 2004; Quinones-Hinojosa et al., 2004) . When major defects exist in the ventral column, the lower lumbar column, or at the lumbosacral border, necessary fusion through non-operative measures can only be achieved by at least six weeks bed rest. Mobilisation of the patient is only recommended once osseous infiltration becomes visible (Sobottke et al., 2008 , as cited in Eysel & Peters, 1997 & Cramer et al., 2003 .
Surgical treatment 3.3.1 Drainage of abscesses
Large abscesses, particularly those persisting even after antibiotic treatment, must be eliminated. One alternative is drain placement (Figure 5 ), inserted during an open procedure or CT-guided. Especially when the general state of health of the patient is poor and precludes open surgery, drain placement should be considered. It has been shown as an adequate technique to treat abscesses outside of the spine e. g. ilio-psoas muscle or pleural cavity (Grados et al., 2007) . 
Surgery
Surgical intervention should be considered when there is no response to therapy and patient is experiencing persistent and high intensity pain. The surgical procedure is aimed to relieve compression of the spinal cord or to drain epidural or paravertebral abscesses and to improve spinal stability (Lew & Waldvogel, 2004) . It includes excision of the infected spinal and paravertebral tissue, retrieval of the pathogen for identification, and stabilisation of the spine via fusion of the affected segments. Surgical alternatives include dorsal instrumentation with pedicle screw-based systems, either minimally invasive, if no spinal decompression is required, or using open technique in combination with spinal canal decompression. Ventral approaches can be performed combined with dorsal instrumentation or alone using a ventral stabilization system (Figure 6 ). This approach enables treatment of the frequently-involved ventral column. Extensive debridement must be carried out on both the affected intervertebral disc space and the vertebral endplates. Spinal fusion can be achieved using autologous bone interposition or with cage fusion (Figure 6 ). Treatment of the cervical spine may include ventral stabilization by plate, cage, or autologous bone interposition. Instrumentation via dorsal approach is usually unnecessary (Müller et al., 2004) . Generally, no evidence-based guidelines regarding surgical treatments are available (Sobottke et al., 2008) . Of course, the implantation of Fig. 6 . Spondylodiscitis (Mycobacterium Xenopi). Control X-ray after debridement of the infected segment and ventral spondylodesis. It shows a properly inserted cage (titanium, Pyramesh, Medtronic) and an anterolateral monobar system (titanium, ART system, AMT). fixation materials in an infected wound area can lead to microbial colonization of the metal surface and persistent infection. This risk is reduced by thorough debridement, with simultaneous application of an antibiotic carrier. Titanium implants do not appear to increase the rate of recurrence (Sobottke et al., 2008 , as cited in Cramer et al., 2003 & Oga et al., 1993 .
Outcome
Excluding the presence of HIV infection, the mortality of spondylodiscitis has been reported as less than 5%, ranging from 0-11%. Early mortality is related to uncontrolled sepsis (Gouliouris et al., 2010) . Previous studies have suggested that the clinical presentation of spinal tuberculosis is similar in HIV positive and negative patients, and that good outcomes can be expected with regard to mycobacterial disease. However, in this study, all 7 patients responded to therapy and completed a 12-month course. One patient died 13 months after diagnosis, with cryptococceal meningitis and bacterial sepsis (Leibert et al., 1996) . The mortality rate in our HIV-positive population is higher, with an inpatient mortality rate of 5% and an outpatient mortality rate of 20% (Sobottke et al., 2009 ). Weinstein et al. reported an inpatient mortality rate of 17% (Weinstein et al. 2005) . A cohort of 39 HIV infected patients with spinal tuberculosis showed a 15% mortality rate within two years of surgery (Govender et al., 2001 ). The problem of postoperative complications in HIV positive patients has been widely discussed. A significantly higher frequency of postoperative infection with associated symptoms has been reported in HIV patients (Hoekman et al., 1991) . In contrast, Horberg et al. did not detect higher perioperative complication rates, except for that of pneumonia (Horberg et al., 2006) . Similarly, Govender et al. did not identify a higher incidence of wound healing disturbance in their population than that found in HIV-negative subjects. However, the ultimate outcome of surgery for HIV-infected patients depends on a number of factors, including the nature of the procedure (emergent or elective), coexisting medical problems, nutritional status, and the stage of the disease (Govender et al., 2001 ).
Surgery or conservative treatment for HIV-positive patients?
The purpose of our study was to determine the relevant clinical presentation and outcomes for HIV positive patients with spondylodiscitis as a function of treatment. We performed a national, multicentre, retrospective case series of HIV positive patients with spondylodiscitis presenting between 1991 und 2007, comparing operative intervention versus conservative therapy. All patients fulfilled the following inclusion criteria: age ≥18 years; compatible clinical history and imaging; HIV; spondylodiscitis; follow-up >6 months; with imaging and records available (Table 1) . Infection was considered cured if patients showed no signs or symptoms of localized infection on clinical examination, in laboratory markers of inflammation, and on imaging. Relapse of infection was presumed for patients with recurrence of symptoms in association with rising inflammatory markers (WBC, CRP) and deteriorating MRI findings. Twenty patients were included in the study. The average age of the patients at the time of admission was 43.0 years. The gender ratio m:f was 2.3:1. On admission, 50% of the patients were in CDC stage C3. The CD4 T-cell count averaged 237.5/L. At the time of presentation with spondylodiscitis, HIV had been diagnosed for a mean 8.5 years. Radiologically, paravertebral abscesses were seen in 80.0%, epidural abscesses in 33.3%, and psoas abscesses in 13.3% of patients. The causative pathogen was HIV Infection in the Era of Highly Active Antiretroviral Treatment and Some of Its Associated Complications 134 identified in 75% of the cases (see Table 1 ). In 3 cases, mixed infections were present. Half of the patients underwent surgery. Wound infections or delay to healing were not observed. One patient died during inpatient admission. Eleven of the 19 patients completed an average follow-up of 13 months after discharge. Over the follow-up period, a further 3 patients died at an average of 45 months after discharge (Table 2) . 
Conclusion
An increasing incidence of spondylodiscitis has been observed. Factors implicated and collaborating in this increase include the HIV epidemic, particularly that in Sub-Saharan Africa, the large numbers of intravenous drug abusers, the currently widely-used aspiration and catheter techniques, as well as the recurrence of tuberculosis in industrialized nations. In principle, patients of all ages can contract spondylitis, but it appears that 50 to 70 year-old patients are most likely to fall ill from it. The peak age of disease in HIV positive patients lies substantially earlier: 10% are under 30 years of age when they first contract spondylitis. The estimated number of patients who are seropositive for human immunodeficiency virus is about 50 billion people worldwide, and continues to increase. Potential pathogens responsible for spondylitis include bacteria, fungi, and parasites (e. g. hydatidosus). As a general rule, the infection is of bacterial origin. However, especially in immune deficient patients, the possibility of infection stemming from fungi or atypical mycobacteria should be taken into account. The probability of an infection by MOTT (Mycobacteria Other Than Tuberculosis) strongly depends on the CD4 T-cell count. Highly Active Anti-Retroviral Therapy (HAART) has accomplished rapid increases of the CD4 T-cell count, and thus caused a so-called "immune reconstitution syndrome," which has resulted in atypical, creeping disease processes and at times even to spontaneous complete recovery. Several years may elapse between the inception of symptoms and the final diagnosis of spondylodiscitis. Primary factors resulting in successful treatment of spondylodiscitis are early diagnosis and rapid onset of treatment to prevent progressive stages with serious complications. Immobilisation of the affected spine segments, antibiotic therapy, and, depending on the extent of the disease, debridement, decompression, and stabilisation are basic requirements for successful treatment leading to a complete recovery from spondylodiscitis. Emergent surgical intervention is required for spondylodiscitis on the development of neurological deficits and/or sepsis. Further indications for surgery are instability, impending or already existing deformities, intraspinal space-occupying lesions, an unclear origin with the suspicion of malignancy, and lack of response to conservative therapy. Relative indications for surgical treatment include uncontrollable pain symptoms and lack of patient compliance with conservative therapy. The occurrence of spondylodiscitis in HIV positive patients is accompanied by high mortality. We recorded a hospital mortality of 5% and a total mortality of 20%. The occurrence of spondylodiscitis in HIV positive patients is associated with a low CD4 T-cell count. The probability of mixed infections rises with a CD4 T-cell counts below 100/L, but there is no correlation between a low CD4 T-cell count and probability of infection by MOTT. Because increased surgical morbidity is not evident among HIV positive patients, HIV infection or AIDS should not interfere with the decision to perform operative stabilisation of the affected spinal segments. The existence of HIV infection or AIDS in a patient with spondylodiscitis should not influence the decision for or against conservative or operative therapy. However, these patients should be treated in a specialized hospital by an experienced team of consultants.
Further research
To date, no global data has been collected or published regarding the aetiopathology, clinical course, and/or treatment strategies for spinal infections in patients also afflicted with HIV. This information, however, is a prerequisite for an understanding of the disease www.intechopen.com and the development of a successful clinical pathway for treatment. We have developed and implemented an English-language registry, which can be accessed globally via internet at www.clinicalsurveys.net (Figure 7) . With an individual account, any physician can document patients online. Participants will be remunerated for their effort. This registry was submitted as a project of the German Surgical Trial network (CHIR-NET), funded by the German Federal Ministry of Education and Research. Patient documentation in the registry is divided into the following sections: 1. Centre identification, 2. Identifier, 3. Opportunistic infection, 4. Antiviral therapy, 5. CDC Stage, 6. Diagnosis, 7. Radiology, 8. Symptoms, 9. Laboratory, 10. Microbiology, 11. Treatment , 12. Complications, 13 . Outcome, 14. Remarks. In the "Treatment" section, antibiotic and surgical therapy is surveyed in depth. With the global, web-based registry spondHIVreg, we have introduced an instrument to survey HIVpositive patients with spondylodiscitis. All physicians involved in the treatment of these patients are invited to participate, thereby contributing to a better understanding of the disease and an improvement of its treatment. 
